A sinple and rapid radioimmunoassay was developed for the quantitative determination of ochratoxin A in barley.
Classical procedures such as thin-layer chromatography and high-pressure liquid chromatography for ochratoxin A determination in food and feed often require an extensive cleanup and consequently are time consuming. Immunoassay procedures for ochratoxin A determination have several advantages: they are sensitive and specific and allow rapid determination of a large number of samples. This is important for epidemiological purposes.
Several enzyme-linked immunosorbent assays of ochratoxin A have been described previously (5, 6) . Development of radioimmunoassays (RIA) for ochratoxin A has been hampered by the unavailability of a tracer with high specific activity.
We synthesized [14C]ochratoxin A with a sufficient specific activity to develop an RIA which has a sensitivity comparable to the described enzyme-linked immunosorbent assay methods.
[ Fig. 1. A linear relationship between percent bound and log concentrations exists in the 2-to 80-ng-per-assay range. The within-day reproducibility of the standard curve and the day-to-day reproducibility were very good. Standard deviations in the 2-to 80-ng-perassay range were, respectively, within 0.5 and 0.9%.
Barley samples were prepared as follows. Ground barley (50 g) was extracted with 250 ml of a solution of 0.5% H3PO4 in CHC13. After filtration, 50-ml portions of the extract were subjected to one of three cleanup methods.
The ists cleanup method (1). After processing, the eluate was evaporated to dryness and dissolved in 0.2 ml of sodium phosphate buffer. The second procedure was the solvent partition method. A 50-ml portion of the CHCl3 extract described above was treated with 100 ml of a 1 M NaHCO3 solution. The NaHCO3 layer was acidified with concentrated HCl to pH 2 and extracted twice with 50 ml of CHC13. The CHCl3 phases were pooled, filtered through anhydrous Na2SO4, evaporated to dryness, and dissolved in 0.2 ml of sodium phosphate buffer.
The third procedure was the Extrelut 3 column cleanup method. An Extrelut 3 prepacked glass column (E. Merck AG) was pretreated with 1 ml of a 3% NaHCO3 solution. A 50-ml extract was diluted with 30 ml of hexane and passed through the Extrelut 3 column. Impurities were removed by washing the column with 40 ml of CHCU3. Ochratoxin A was then eluted with 40 ml of HCOOH-CHCl3 (2.5:97.5). The eluate was evaporated to dryness and dissolved in 0.2 ml of sodium phosphate buffer. To compare the efficiency of the three cleanup methods, we added known amounts of ochratoxin A to barley samples (0.5 to 30 ng/ml), and the purified extracts were subjected to RIA. The results are shown in Table 1 .
Satisfactory results were obtained with the Association of Official Analytical Chemists cleanup method at levels of 5 ng/ml and higher. The solvent partition method was shown to be not useful in the 0.5-to 30-ng/ml toxin range. The Extrelut 3 column cleanup method could be used over the entire 0.5-to 30-ng/ml toxin concentration range. Moreover, when a standard curve was established by means of known amounts added to blank extracts purified by this method, no interferences could be detected. It was also the simplest and quickest procedure and therefore the method of choice.
The detection limit was 2 ng per assay (Fig. 1) . In combination with the Extrelut 3 column cleanup method, the RIA allowed a minimal detection of ochratoxin A in barley of 0.5 ng/ml with a standard deviation of 1.7%. This detection limit is comparable to that of the existing enzyme-linked immunosorbent assay methods. As the entire procedure can be done in one day, the method is useful for routine analysis. 
